Xanthophyll supplementation regulates carotenoid and retinoid metabolism in hens and chicks.
This study investigated the effects of xanthophylls (containing 40% lutein and 60% zeaxanthin; Juyuan Biochemical Co., Ltd., GuangZhou, China) on gene expression associated with carotenoid cleavage enzymes (β-carotene 15, 15'-monooxygenase, BCMO1; and β-carotene 9', 10'-dioxygenase, BCDO2) and retinoid metabolism (lecithin:retinol acyl transferase (LRAT) and STRA6) of breeding hens and chicks. In experiment 1, 432 hens were divided into 3 groups and fed diets supplemented with zero (as the control group), 20, or 40 mg/kg xanthophyll. The liver, duodenum, jejunum, and ileum were sampled at d 35 of the trial. Results showed that 40 mg/kg xanthophyll supplementation increased BCDO2 mRNA in the liver, duodenum, and jejunum; LRAT mRNA in the jejunum; and STRA6 mRNA in the liver, while it decreased LRAT mRNA in the liver. Experiment 2 was a 2 × 2 factorial design. Male chicks hatched from a zero or 40 mg/kg xanthophyll diet of hens were fed a diet containing either zero or 40 mg/kg xanthophylls. The liver, duodenum, jejunum, and ileum were sampled at zero, 7, 14, and 21 d after hatching. Results showed that in ovo xanthophyll modulated carotenoid and retinoid metabolism mainly within one wk after hatching. The maternal effects gradually vanished and dietary effects began to work one to 2 wk after hatching. Dietary xanthophyll regulated carotenoid and retinoid metabolism mainly from 2 wk onward. The xanthophyll regulation of carotenoid and retinoid metabolism also revealed strong tissue specificity. In conclusion, xanthophyll supplementation could modulate carotenoid and retinoid metabolism in different tissues of hens and chicks.